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(54) FERROELECTRIC STORAGE DEVICE AND ITS MANUFACTURE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To realize a large-capacity ferroelectric 
storage device whereinto many memory cells can be integrated each of 
which comprises only one ferroelectric capacitor. 

SOLUTION: Respective main bit lines MBLN, MBLN+1 laid in the form of 
columns are connected selectively with arbitrary auxiliary bit lines SBLN t 
SBLN+1 from among a plurality of auxiliary bit lines via selection 
transistors STN, STN+1. In the grid positions wherein a plurality of word 
lines WL1-WLM laid in the form of rows intersect the foregoing auxiliary 
bit lines, memory cells Cm,N, Cm,N+1 comprising ferroelectric capacitors 
are disposed one by one. Further, one electrode of each foregoing 
ferroelectric capacitor is connected with each foregoing auxiliary bit line, 
and the other electrode of each foregoing ferroelectric capacitor is 
connected with each foregoing word line. 
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(54) [3gK©£»] !iffll««WBtt^B^J:^<Z)Sefi*ft 



(57) [Cft] 

[#P*#ai 5ij«tcia»*ftfc-tft^fto±if ^ mi 

MBLN, MBLNtU\ !Rh7^^STN, 
iltyhHSBLN, SBLN+llCgaKSft, ±|BBJ 

yfv bmtnm^mzntim%c<D7- k»wl i -w 

LM^$it5«ftIi:**if til + 
^^^J;!9*S^^y— fe/i-Cl.N — Cl.N+l ri^ESS 

ft, j^mmmw^^^^<D~^<Dmm^±Mw\\fy 

MIK* fi!l<o— *<o«ffidS±|E!7— KUfcffio— from 
SiSiE7- K«WcS!«$ftrv^So 



PCT N 



4£ 



ST N 



, Own 



SBLn j C^ N 



MBUj 



PCTn + i 

— \pr*- 



-Vpe 



3 



SAn 



VRm 



■m 



ST N+1 



Ci.M-u 



3: 



MBUf 



-WL, 



CTw41 | d * c 



LxtiL&om*? micsttsti, 
f9 * s ^ * y -t^^iaia £ 

i»«ffi36Sii5<*S*|Bl(-«JEES:Bl*DLT. 

fc±Eff*D«#*fflK#«Sit:5 C ^ tc <£ 9 ?? 

*Dm#*ft 5 ~ £ J: V ft 5 1 IH^co 

ttttttftEttKIE. 

Iff *«4 ] * *e y i?/W^i~6^-^ o^ffl L 
fit, f*4:aWi-5BJtrs/ hJftlcSgittL, itiR-T 

D :r - * co^J^^tT 5 1 Etto&K«frE1ftK 

5 ] ±JE^ y -fe/M^-r St*— 9 (DU&tti 
fT*>*x5«#« 1 Ett<E>3fiR«»E«3£«o 

.5 IS** 1 Ett<o3ftR«ft:Ett£S. 

co^ ^ y -tMcft Lt-g Lti l ^ &5 vss» 
<Df— $ &m # *i 5 -< # * * y ir /W£*fr L T_hfM* 



(2) t#f^¥9 - 116 10 7 
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HtWStLt, #!7-KI»«|c||R#^tT5W*qilBa 
• tto»B$«ftEtt£SB. 

[»*S 9 ] ilEx-^ (Dtt^W L*3 J; XtW&Z&fr 

icf? 3 »*« 1 EttottKStnBttSB. 

ii**3s i o ] ¥m^mm^thtz^th^ti(o±\f y b 
isBitr^ bmtnm^m^h,timwc<D^-vm^m 

i/#<D— *C0»Si6SJilEB]trs/ h*l(-, 

20 mt, 

±E±^s' bm&M&TZJ:Uk&ttZ&ffift#fc» 

? 'f-f-^itnmtvs^ *7%v* xvMf&z 

±E_hJB ^ * ^ v-^ 2 JB S Wc» 

\YM^ 7?»^ ^Mic j; 0 JB/S * tt, 

±E 17 - KJft(i» 1 S S Tyu ^ = ^ A ^ o-frA 

±E±^y bm&mzmm^T/is^-v^T^tt^ 

40 [JgW©S»ft»M] 
[0 0 0 1 ] 

*5 «fc t/«afi* ft ^ Bl-T S © -C fo S o 
[0 0 0 2] 

fWft («x.f*P bZrTi0 3 ¥) , SfcttB i 

50 ^p^^/^f h*JS*te-fiMb«M«l«*«t»' 



3 

«B-i Sr 2 Ta 2 0 9 §) 9 HHSmt b 

[0 0 0 3] J^T, aM*^t/^(Ot:^7y^ 

v*~C\ (a) ^t^ry^tt, (b) *5J;U5 ( c ) 
tt2VMciSMH0>*l <£>x~* (J^Tx-^1) , *5J:TJ« 
%2(D^r-? 

[0 0 0 4] »R«#E«|fi«tt, Si 2 (a) (O^-f 

*ffltf>«JES:EP*n (HfC) It + Q r (OSS^Sfllffif 
36<»ofc«j» (HfA) £x-*l (!(5l<Q^-*) , 

^*ffla>WE*HMra (s^d) lx-q r <D?$g& 

[0 0 0 5] irC5T% iifiLfc&Rmft;**^^* 

v^d»e> l ^^eyiryu^tf^-T^^te (KTiTR-l 
CAPlt^) ^^ixTt^, 

[0 0 0 6] S 1 3h£, 1TR-1 C APSH?vU£r^fi- 

[0007] Hiao^^yrwit v**>*3>5Sr9ig 

Utfy M6«5&«:>fcU-C*3?>, SI 3 , MA, MA* tl^ 
^ey-fe/K MR A, MR A * i3i£tSH?/K WLA, WL 
A* (117— K». BLA, BLA' lit'^ hi, PLA 
fl^U— MgH, RWLA, RWLA' ttltifc-fe/u^: 
W»i-6fci?>W!7— Kj», RPLAHlttS£-fe/US:»ib'r 
SfctfX^U— Mil, CLIi#lf y MlBLA. B 
LA' O*|ffiS*£*;h,*h^LTVv;5 0 >^y-tr/PM 

a iiiitR h j > v 5 * * t a*5 x xm&nft* * > * c 

AicitUfc/aStu ^y-fr/UMA 1 13 iliR 

^TA' fc<t^;Mft^t^v'^CA , lcJ:*)*j*S 

ixSo ItSfeiryVMR A, MR A* fi, ^^yt/UMA, 

ma' cox-^^itife^mu-r^fc^tc^ij-^tt, it 

«E-fe/WMRA©#*tC(±31tR h7^^TRA^j;t; 
RA' y^nRA' *3j;iraaR 

[0008] Si 3©1TR-1 CAPlt/l/*tt5 

»rs*e«kbu:*5^th:, ^^d^ma 

Ox — *K*ffiU*. flfc^fcHLfcTy MftB LAO#r«9i& 
A' ©f-^K^IBLtt, K^ULtTy hj»B LA* CO 
^MRA, MR A* KfcV^ttiu -£*L«xBl 2 (a) 
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^)Uf y v^^teK&^T, +QrSfcli-Qr(^a 

It, *l5 0 Lfc^ot, 1TR-1CAP 

. ^/y/SACJ: 9 (ctf*I£*LT, x— *o$ij;£ds#£ 
[0 0 0 9] 

10 [»W^»*LJ:5t-rs»JH] <hr5T\ _bi£Lfcl 
TR- 1 C AP^ir/u^W-r^^ilS*Eti^@lc^^ 
rii, p<*-y-&/uas l ffloaiR h7^^t lW 

fi^*^^6«**tLS«l©^»*ttE«aSil, Ttcbx. 
tf^^y^a.^^y, EPROMf iMtSi:, 

20 [ooi oi"**w«, j&^s*i»jc«^r*sttfct 

laotr-^ oEtS^rfT 5 »»«»E«»lHc*3V ^ 
T\ ^^y^/U*S*«Jtcifl03S»«ft:^r + ^^^^ 

[0 0 1 1 ] 

ffcco— #tf>m«as_bE.!7- KHic^^^, ±erh;# 

-^^^(im2 0x-^O^^^^^x"^^E1t-r 

So 

[0 0 12] ±ESWI«»E«»IH-fe^r, -b 

— h««3&5»«y- h»(w»»Stt. SK3SRy-hi» 
^Rl*n«JBElci£Dr±E±^S' hiBtSrff 

[0013] tt, ±E»»t*E»8»4, ^^ey-t 

mjEPn^oLT. »Rfliff^^/^^^«r±EPnan«»*rS] 

50 g2 0f-^w§t^{^ »R-TS57— Klfc«ffiJ:!9 



5 

[0 0 14] ±E3S«**ME«3£BI*, ^y-tr 

«ffl0^fcS-«*a-T 5 r £ ic J: 9 f - & co*U^SrfT 5 • 
[0 0 15] ±fla»»«ft:ia«3S«tt, ±15^^ 

[0 0 16] ±1B3ft»««:l5«3fiB(i, 
o£tv MIMj{;L-C7yfiOTy^r^S:t 

x — ^Sr^jy^-t-Sw k\c£V^ * * y -fc/Mc*H-5f 

[0 0 17] ±EiaR«f*ES3SBK*3^"T\ ± 

Ef-*<z>»#iMM;3:, 51IR£nfc!7- MSHc&ftS-f 
-<TOt< y -feyKC^j-LT— 1 Of — *£>5VM"± 

frff 5 »# x y «fc 9 ft 
[0 0 18] ±E&ff«{*E«36fii-:}3^-C\ Jh 

Ef— *o##&^f*, 3S«y-MfttcJ:*}31RSttfc 

[0019] ^, ±EMR«{*E«3£Rfc:*3^-C, _L 
[00 20] *«no9fiR«{nBtB3SKoC(3t^- 

^/<z/#mmm*wt$L-tz>TMt, #^y-t?A^o_h 

-=e y -fe/wfejj:±E±Jl^^^^^««(cSg«Six5 J: 

[00 2 1] i:E«5fi*ftJc:*3V>T, ilETI^ 

(±EBJ^yM6) liSlIl^^t 
*fcttKfk**^v^y^^#Wcj:i9?gfi!iStt, ±E 

»{l2«ia«««:«-3|s|-*fc(iB i SWBtt^n:/;*;!;^ 
J8*fti-iMb«Si««(W»lwJ:0»ril*ix, _hE_bJi 
*ir^> 211 or/^v-* fcl*BMt»*-fe 

7 5y^^»ipKwJ;0«fiEStt, ±E!7— MftttSSlJi 
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[0 0 2 2] **Wo»Raft:EtS3SRi-J:tb«, ^ 
£tL5f;:#>, ^yi?/u®*S^/h£<ftv, BJ*8HMs 
[0 0 2 3] Sfetd, try MR Ml) *««»0 

LWMciTy bB (afe^yhitft) WSftS^yir/MHS 

So 

[0 0 2 4] JbE^tfy hJR-fcBJtfy M|£0« 

JKWJWtt, atR^-Mft(©B3*D«iEtciei:r±E±ify 
MRtBl^y h*i:S:^»WJcSgJtt$-ii:S^i:^J:9-5r 

20 [0 0 2 5] ;^yi?/Wc*M-£fgi of- ^o 

K»«te-<t t> 5 bi^ 

m\ ^fc^^y ir/wc#i-s^2of — *os#&^ 
asw-sr?- Kj»«ffi«t 0 t>»«-r*Bitrs' bmm 

* Sr±ESliP»#*-lBltc:»ffiSli:5 r <h Id J; 9 pTffi-cS> 

So 

[0 0 2 6] ^fc, ^^yiryUicM-rsf-^O^ai 

[0027] ^/c, jiE^^ey-fe/n-w-rsf— 

40 [0 0 2 8] ^tim^±t'7 Mfttd^lSLT^ 

[0 0 2 9] ±Ef — ^o»#5&*lix ^W^tt 

fc!7— KI6lc5gftS^ro7«^y-feyHc»L-c-«^ 
» 1 of — * feS v^li^ 2 of — ^ Sr^^atfiH*^^ 
50 y^t, iEffiSc^^y^S&ti. ±E»i*f-*£i£ 
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[0 0 3 0] £fc, ±1E^— iltRy- 
[0 0 3 1 ] ±1Et*— *o»*ajL:fcJ;imS* 

^ y ir/ncAp^sf^ * :/iii«*sjH-r s z.t& 

pTffi"C*>5o 

[0 0 3 2] *«Wo*R«ffflE«3g«wfi!5g* 

«:^rt^ s >^W«^5 0 ^LX, #>^y-t 20 

y ± a-sk ±j§ * * y< > & nm^mwt * ^ § j; 5 ^± 

[0 0 3 3] Jz^AftWKfi. fcixtf, -blSTil*^ 

i« a *> 5 v * tem^m^ x v mat. s tt 5 o 

[0 0 3 4] 

[0 0 3 5] BlW*y7WHt*5V^lt |g«p<7> 
2*(0±tyM9MBLN, MBLN+1 »L"C, 40 
-fttl*<Oii|f y MRS BLN, SBLN + 1 LiMH^ 

[0 0 3 6] Hi^;**y HI-*5i^-C; wli, 

WLm, WLMI417— KiB, MBLN, MBLN + 1 12 
3^5* MIL SBLN, SBLN + 1 ttBJtfy MR, S 
TN, STN + 1 It^tTy MRfcBUfs/ MRSrttflsKJC 50 
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i:"Cf^»«i(c:»3l*"r SIR h7>"^^ £r^*L-€*L^ 
L, SiRh^Vv^^STN, STN + 1 li, 

nu WLM£ #B1 ^7 MRS BLN, SBLN + 1 t <D 
^rt^^Cl.N , Cm,N , CM,N „ Cl.N+l , Cm,N+ 

i , cm,n+i ^^-^(onMtm^r^Wi^ v 

So 

[00 3 7] h9>"^^PCTN, PCTN + 

1 tt, ^y PCtCj; 0, httMB 
LN, MBLN + 1 ^^^^-^IHVPClC^yf- 

TN, CTN + 1 # 7 0 CliJ: 0 * ± fcT 

•yFiMBLN, MBLN + 1 te^ti^tUD-teyxT is 

SAN, SAN + l fi, WfiX$f^MMBLN, 
MBLN + 1 ^»iBEStlfc"feV^r^"T?*)9, -fe^* 
://Wf -*§-<*> SE-CMb^ix-ir^Ty^SAN 
I*. K«{S.VN*5cfct/it««fifcVRNrao«{SrSIS: 
ir>^L. + 1 li. /-KtfiVN 

+ 1 *5j;t^Jttt»ffiVRN + l WJ^«ffiSIS:"fr^^'t" 

[0038] B2ii mi^^^-y r wn^tts^ 

[0 0 3 9] H2©^->KWB, ^WIS 

locos iit^fti. 3 h mitm, 4 iia«> v 

y^^STN, STN + 1 oy-VK^>n+jJ 

»:Jl^«r*fcSo 5fi»^y- h«s Ltfe^ ii^co 
^y i^y ^vfcsvMi^y k^— Mit^6 0 6 

(IBItf-/ MRS B LN, SBLN + ltfcU, *fc3»»l 

mffM^, P bZrTi0 3 , BiSr 2 Ta 

2 Og ^ici: D»fi8*ix5o 8(*#3aRm»^rY^V^ 
Cl.N.Cm.N , CM,N . Cl.N+l , Cm t N+l , CM,N+1 

M$ti5 0 9limi^ST/U^^!>^IB^T(0^rBl*6 

[0040] 10a, 10b, 10c, lOd fi» 1 Ji 

^tb, h^-/HOa^<tt;iO(iliIlil 

— /n o bfcmim&T/i'^^'}^w?MLhmim3v>7 
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<Dh<DX+&Z> 0 11 a, lib, 1 1 cli^lII7/V 

*=$j±$mxhK>. nisr/v^^AEii i a 

IBIll 1 b J*!7 — KIWL1 , WLm, WLM£, ^1 

lir^^^^IM i i cf*»2Ji@r/i'S = £.*g2 

^ = *Aifii»i:S:»JR-t-S. l4fi»2lir/i/5=!? 
^ga^T*fe<9, ±t"yMMBLN, MBLN + lM 

[0041] #^ h i w^^yrKum^, ^ 

[0 0 4 2] m4<D?^ * MSJ*, !7— KJft 

WLm*5j;tJ«9Jtry FiSB LN, SBLN + 1 £ril#i 
LT, ir/'Sv'* (^^ey-feyw) Cm,NtC|gl 

(Ot*—? (WTlT-^) £\ Cm, N+l \zM2(Dv?—? 

ffidSiK<j5i:5*'rp]icttEES:HiiipLT. S&R«;ft**^> 

s ^- KStttj; 9 t>5im-5i'je> hmmmm< & 

[0 04 3] £i\ &fM t 1 T\ -t/UCm, N £S» 

asttfc^ify mmb LNSrmaswEvcc o. 3 

v) (o^ey-fe/vcm f N+i ^aittSttfc^tr * h«M 

BLN + 1 *««S«iE (0 V) (c:RSi-5 0 
[0 0 4 4] B$£ijt 2T\ MSL^rO 

V^b5V(C, ^yir^Cm.N N Cra,N+l aSflaS£*l, 
fc»K!7— K»WLmS:t»KEVCC (3. 3 V) 
Id, W L m^^0#I^© 7 - KSW L 1 — WLM£ 
(1/2) VCC (1. 6 5V) CRgtSo 0 

Cm, N+l 3^ IU6(C^:i-t^^y v-^^tc^o^-C, D 

[0 0 4 5] #cK, t 3T\ SIR 17- KiftWLm* 

»»»J3E (0V) (C^^TtfSo XT*-** 
»# &tf"<# ^ y t/KOiRtft^t^^iJ' Cm, N 

So t 4T% t^T^t'^ Mmb ln, 

MB L N + l 4r0V|zSr*,T(ffc»|i. m$LV— hBS 
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L, f-<TO!7-KSWLl -WLM^r^miE (0 

So 

[0 0 4 6] ft*3, T f -^»#5&^Pflif, WLmM 
(0#iliR(7)!7— KitftWLl -WLMIi (1/2) VCC 

(1. 6 5 V) (dRSSttSd5, StRSfLfc 
91 h^iCg^^tbfc^m»:= 3 r^^^>^Cm,N , C 
m,N+i W^^atRo^^eyir/Hctt, (1/2) VCC 

(i. 6 5 v) (D'fj^?— zfmm&wtozth&zk^ 

[0 0 4 7] fctxitf, *SR^*!J ■feyWci?-^^ 

20 y v^WtttCfcSV^ B^>bBl^tt«i^^ 
yKc^-i-S^^^^-^tL ^il^^^yir/utci^— 

2*Xft;L*i/M8?>, */c, ^aR^^ey-fe/KcOT*— * 
a^E»£*LT^5»S\ Bto^B3MtMtti^ 

[00 4 8] #ck, Hi©^*yrKHi^v^ * 
^ y i?/wc*hT- 6 x - # £f? ? 2 <nm 

30 ififlgiBS:, [H5co^^ * >-y^^— hm, &£x$m6<D 
t^y^Ktiu^^ j«(cmp^t-So ceo 

tt, ^«#5&^«F^*a^^eyir/Mc*pt>57*-f 
— ^«JEEdS, (1/2) VCC (1. 6 5V)'H(1/ 

3) vec (i. iv) bmt-vgz&fcfoZo 

[0 0 4 9] iSOi^t, H4iRI«, !7-K«WL 
mdoctt^Mtr^ MRS B LN, SBLN + 1 £:j!£RL 
aWSff^-^^v'^ (^^yir/l-) Cm,N \C 1 
Cm, N+l JC0y*"-^Sr»#iitf»^^>r 

M^Hfc-r^T^y^-y-fe/MC^-LTO^— ^ (&S^ 
ii^Srff Sitii^xs'^. 2^pg^xx^^ , ic ( J: 

[ooso] rco^, ^^y-tr/wt^-rs^-^^ 

50 t»«i"SBItry Mft«ffi*S{S< ^S^fttcimjBE^^D 
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(17-^) »tR"*-5l7"-K16«ffi 

[0 0 5 1 ] £i\ B#£<J t 1 T\ -T^TcO^t'^ h^M 
BLN, MB LN+ 1 ^SlfemjEE (OV) IcRjgU ft 
V^X, iliR^— H|S L£rO Vfrt> 5 Vd, 3«!7— K 
I^WLm$:iiiEVCC (3. 3 V) CTLm^cO' 

-t^xmm&KDy— kswl i -wlm^mie 

(OV) iC^-T^o ^CO^, 3ltR!7-K^WLmiC 
IftSt^tW^* y •£/\'<D3M8Kft**'*is? Cm, N 
, Cm,N+l |g|6(C^i-fc^^y ^»14{c:*3V^T 

[0 0 5 2] #C(C X mmt 2T\ SliRy-hi&SL, *5 
J:t5il«!7— Ki»WLm«:»Jtt«i=E (OV) (cVl^T 

«V*"C, igtfSy^-^ (It*—*) <0*&&#-«:fT5 
^^yirA-Cm.N OftjKStlfc^lf 3/ hiMBLN 
^m^miEVCC (3. 3V) iH^T*— * .(Ox — 
*) ^ttil^^ey ir/i'Cm.N+l cofe^£tLfc£fc' 
5/hiMBLN+U(i/3) VCC (1. IV) 
-f5o Jfcfc, »Jt3T«y-hiSL$r5V|C, il 
iR? — Ki»WLm*SMttWEE (OV) (CWLm^Of 
-<r^51^COC7— KiWL l~WLM£(2/3) VCC 

(2. 2 V) IcR^S. *0>feSI, Ox 

— ^##^?>-<^>^eyir/KD^m^ :3 r J V^v'^ 
Cm,N 6 (^ft^f y v^4#f±tC:^TD,&^£> 

iMBLN, MBLN+ 1 £r (1/3) VCC (1. IV) 
(-^L^mt-. »«y-MftSL, t^t©!7-Kll 

wl 1 -wLM^mmmm (ov) icai-few*;: 

[0 0 5 3] &*3, itt*e7 f — ^0*#ii^»!Pflef>, WL 
m.^tD#frl^CD!7 — KiWL 1— WLMii(2/3) VC 

c (2. 2v) tcas;s*ixsd^ ^(omm, mmztitc 

Bites' MR«ca*5 Cm, N , Cm,N+l ^^O^il^^-^- 
y-fe/MciJl, (1/3) VCC (1. IV) co^-f^^-y 

[0 0 5 4] fc£ ^iltR^^y-t/utc: 1^-^7)5 
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*xy i/*4#t£iC:fc^T, B^5>B 2jS*-C»R«ft: 

(nrnmrnmom^. m 4 (0% 1 (om&j&m<Dm& t tt<& 

So L7t^oT\ ^SR^yir/Mcix— ^jft5|aft$ 
JxTl*5»£\ A^^e>A3jS4"C, #iitR^ 
y -feyKCOx — ^d5|E»Stbrt^5»-fr, B^f,B3 

10 !3i4v\ 

[0055] ia 4 c^m 1 (ommmmcom^. *s<t 

1 * * y ir ;Mc*t lt-jSf»^i^^$r 

it; #17- h-mmam^ x - * # # & ^ 

!7 — KiWL 1 -WLM£ 1 tt, WL1, WL 

20 2, •"WLM^lIlI^(C^-^#^^^fTX.^J:V^ - 
<D£ ot£-fu y9-m&<Q*f—9m% : &?*\Z& *) , x-* 

$c£. **R8 (M-i) iHitcMH-rart^BrflBtft 

[0056] i^t, hi^ ^^-y r u>ria«c*3(t 

9S1 <n$mm&, H7<z>*-<^ MS, 
ID 9 b ^ y ^;*«ttS:#RB Lfti? &JW(-ttW-f-5 0 . 
[0 0 5 7] i7^^^^^t-hiil !7-KJft 
30 WLmti .fctWMfS' h^S B LN, SBLN + 1 

UT. »Rftfr#^r^i/^ (^^&yir/u) Cm,N (cffift 
StbXV^S lx — *3j;t^Cm,N+l (CiSftSiXTV^S 

l^Cm, N+l (dOx — ^<7>ff»#ii^Srfir5»^<0^>f ^ 

[0 0 5 8] 4-f, ^Jt 1T% ^yft-^ftf* P 
C^maimJEVCC (3. 3V) ^^tK^v^^K 
ft-^«C^5 V(ci:^±(f5r «Pj0jt2*T 
if^hSMBLN, MB L N + l Sr^y^-^ — 

mjEvpc (ov) tc^y^-r-^u, *fc±fyH» 

MBLN, MB L N + l ^^ttl^tKO^^^T >^<D y 
— KVN, V N+l irS^So 
50 [0 0 5 91 PS*Jt2-C, ^yft-^ffi**P 
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C£0 VlC^^Tifr^t 0 ^ hBMB LN, MBLN + 
1 £:7n-7M:/^#ffibfct£i;:, iltRy-M&SL£ 
0V^e>5ViC,.R*taU^^y-fe^Cin,N , Cm,N+l 
365»JK*tbfc3SlRI7— KiWLm^ 0 V^fe«»«JBEV 
CC (3. 3V) t-^^±tf^o 
iftw L mtcil/j; Z-T^XtD* * y "feyKD3SR«ft: * 
^Cm,N , Cm,N+l $K 0 i&StWMMl * 

AVW =VCC • [C(+) / { 

AV(-) =VCC • CC(-) / (M 

fe*3, (i) (2) sUc&^t, c (+) ra^y 

■fe^(!0»««fi^Se-rS»-&^S*-Cfc>9, C (-) 

fit* y t/vo^ftttjl^ElELftv^oSi-Cife 
j»Jc:5SftS!7- Ki»*»-C*>i9, :^8*i:U « 

aa»j3Ev c c n 3 . 3vtts e — jftWft^^y-fe/^ 

C ( + ) ±? 5 0 0 f F, C (-) ^ 1 0 0 f 
F; CBL^lOOOf F8«tfc5(Ot% ( 1 ) 
(2) 5£<fc9, AV ( + ) , AV (-) te, $XT<DH%. 

AV ( + ) =0. 7 5V 
AV (-) =0. 18V 
[0 0 6 1 ] £X±<D~ bte* 

^£tiTl^p< ^ y 1r/u<D&R«ft3r-ir'^>* Cm, N+l 

^£*vrv>5Cm,N W^^#^^^yir/VC1,N - 
CM,N ii, 1 x — ^dSEftSn-Cv^fc^^ey ir-/KD4i 

«SftTi\fc^yiz/u0>»£\ B^<o:RfBa>& I 

[0062] £fc, o^-^dsflassttxv^^^y-fe 

e>F^<Z5tt«8^SWb-rsds, of— *^5M^ffil**te 

b&l\, ^tt, Bltfy hSSBLNf l^figlKStlX 
1*5 Cm, N+l i^O#iltR;*^yir/WCl,N+l — CM,N+ 
1 te, It*— ^^ISftSixTV^^^ey-fe^^S^ A 

"C^fc^y t/HZ)i^, B^Ottffi^fe J*604ftffi^ 40 

m9^-rt^y ^^»tt^*5v^-c, — 

(Dm&C (-) Sr*l,-C*3f9, — £«JftB-FO 

C (-) ^LTV^o 

[0 0 6 3] ^(C^gijt 3T% il^— MISL^ & 
(^58*^^— KJftWLmSrO Vlcfii-bTlf, B##J t 4 -C-fc 

^yw<t#* SES:TOR«ffiVCC (3. 3 
V) {C&-tb±\f%~t\c£i9^ *tl?tl<D±)*y NHS- 50 



[0 0 6 0] rofcfe, i ^-^^tc^^nrv^/iy 

y-fer/UCm,N 13, 3>«4fcffi^R*BL, it'y hlMBL 
N^MftAV (+) fi;*:£<, &5£ (l) T?*Sti 
5 0 Of*— ^EftStbXl/^^^y iryW(DCm,N+ 

1 {2, #«ttffiasK{biiri\ ±t^y FiMBLN + l <D 
Ifi^jtAV (-) (*/h£<, ft* (2) T?«SttS. 
(M- 1 ) • C (-) + C (+) 4- C B L } ] 

- (1) 

C(-) +CBL) ] ■•• (2) 

SSJttStbfcirV^T yfS AN, SAN+lfcffittftS 

3/ MSMBLNcomffi^bAV ( + ) (y-K«ffiv 
N) titi^m&VRN^oomffiH^ir^^ b, Ifct/' 
^T^SAN+ltt, itfyb»MBLN+lWttt 

XffcAV (-) (;-K«fiVN+i) titmn&VR 

N+ 1 0>«ffiiS 5 o 
[0 0 6 4] ::t?, -tn-enojtlSEWI&VRN, VR 

N+ KD-f^XZ, fffi^^5±t*y hJft«ffiO£flS 
20 ft, AV ( + ) =0. 7 5V, (-) -0. 

1 8 V<Z>*3«t-ttf M1KVR-N^VRN+ 1 =0. 4 6V 

R^tUb^^e-y ir/i^Cm.N i^^iit^/: 1 t*— * 
365, I$flt5 4t*ic, -ir>-*^ zy^tU ±1^7 MM 
BLN<Z>«ffiJ*MR«EEVCC (3. 3V) |Ct£££ 
tis -ty^/yys AN+ 1 1^13:, 

yir/WCm,N+l l£f£^£ tbTV 0 7*— ^ itfi^ ir>^^ 
S^StU ^tT;y>j||MBLN+10»ffi{*»*«fl£ 
(0V) fcK5£i*;h,3, 

30 [0 0 6 5] £T, «f*J t s^fet*. ft^fflb^y-fc 
/vCm,N , Cm, N+i icMir^— # <^)S»*2i^^cliv^ 

[0 0 6 6] £1*, fl##Jt 5T% ^iR^-hHSL^O 
V^^5V(C, ^^-y ir/WCm,N , Cm, N+l ^SgJRStt 
fc»tR!7— Ki»WLm«:*jR«JEEVCC (3. 3 V) 
IC, WLm^^t(D^l^!7- KiWL 1 ~W 
LM^(l/2) VCC (1. 6 5V) ^^^0 ^CD^ 



b, Of- P^n^i^ 



38«7- Ki»WLmSr» 



[0067] t 6 -e, 

mmjBE (ov) \c&~hTtfz>o 

JfSri^<t9, ib'^hiMBLN, MBLN+l^r 
«bfca^, ^y 7^-Y-^f^-* PCSr«JBWBEVCC 



15 

(3. 3 V) \Z$Lh±.lf Z>Zt\C£ 9, -t-<X<D±\fy 
hSMBLN, MBLN+U^Uft-^lffVPC 

(ov) \z^y ^^-^5 o *<dsl ii^y-h^s 

(ov) tc&^-RfsrifccfctK »#£*»flsa?j|*T 

[0 0 6 8] /jMb\ ^-^HSt^fflPfl*, WLmJW 
^0*a«0 57— KiWL 1 —WLMte(l/2) VCC 

(1. 6 5V) iCKSSttS^, ^(O^^ m&£tl1Z 
Wl^y h^(CiS/^6Cm ( N , Cm,N+l JEA*tf)#ilR* * 
y-fe/KCtt, (1/2) VCC (1. 6 5V) <Dy*j*# — 

[0 0 6 9] 'H 1 (D^^y T Hf-fe^r* ^ 

4 ** — 7W£&. (1/2) VCC (1. 6 5 V) 

/3) vcc (1. iv) (cea-c^s.sfc&s, 

[0070] 08^^ B7oi*i^ ^y 

-tr/i-Cm.N K!B»£*LT^3 It- ^, *3 £0<Cm, N+l 
(CIBftStbTV^OT-^Srtt^au, Cm,N 
*S<tt/Cm, N+l (C0t — PcDWW^i&^t: 

^tt-t&'r—? cnm^tti Ui, HI 7 <Ot— *8IW*ttl 

[0071] *i\ t ir\ ^y ^■•r— v?«*« p 

C*«»«BEVCC (3. 3 V) K v fcJ;tJ!*7AlR 

^ i^y HSMBLN, MBLN+1^7!lrt-^ 

fU£VPC (0V) Ic^y^-^U 

MBLN, MB LN + 1 4:W^no-fe^7y^O/ 

*— Kvn, VN+i|c»«t5o 

[0 0 7 2] 8cKB£#J t 2T% 7 P yft-^0PC 
4:0 VI^Sl*>T(f ratify M6MBLN, MBLN+1 

0V^P>5VJcR^tBL^*y-fe>rUCni,N . Cm.N+l # 
ffitt £jh,fc»«!7— KISWLmSrO V^e,«»«JEVC 
C (3. 3 V) ^SC%±lf5. ^Ofem, S*I7-K|* 
W L m tcjift S i"-<T <£> * ^ y ir /KDSRSft: * * ~> 
^Cm,N. Cm,N+l j&S^ 0f-^5|^ltlf:« 

[0073] -cntzfr, if- *asis»£ixr^*:>^ 

y-fe/UCm,N fi, #*R1BWSR1EU 3fetTy hiSMBL 
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N©«fi«ftAv (+) ii*$<, mi (Dm\<D%m& 

ffi"CR9!LfcJ:5KAV ( + ) =0. 7 5V^£^ix 

5o Or- ^ie»$ixrV^fc>*y-feyUCin,N+l 

ft^^Av (-) Mt/h*<, mwmixmmxmxm. 

m l^tcX 0 AV (-) =0. 1 8 VtfSjLj£$it5 0 
[0 0 7 4] W±cor iti, (H9(c^i-t^xy 

10 [0 0 7 5] &(Cff£#J t 3r\ il^y- hlSL^, & 
(-il^y— hSWLm^rO V(Ci:^T»f , ^F*J t 4 r% 
-fe^*^*— 7;um-%-<i> S E&SJJMBEEVCC (3. 3 

8I^tifct^ry7'SAN, SAN+i^ssttftj 

riC x lT-^^t^7^f-$^ it^hSMBL 

Ncomtettm^mjsEvcc o. 3v) i^KssfrSo 

^^£*L, ±fcfy FiMBLN+ 1 0«ffiligEflS«BE 
20 (0V) lZL&m£thZ> 0 

[0 0 7 6] £"C\ W*Jt5 3&^(i, K^ttjL^^ey-fe 
A'Cm.N % Cm, N+l (c^j-f ^ o^l : #3i^(c(iv> 
60 

[0 0 7 7] «PSJ t 5f, C$r 

0VtcSr*,-T*f5^ £{C<fct9. ilfyMiMBLN, M 
B LN+ 1 &^:ti^:tUD1z^*T>"7(D; — KVN, V 

jRWBEVCC (3. 3V). \Z&1o±lfZ>Zt\c£t)^ ~T 
-<tO±t'^hiMBLN, MBLN+l^yijft- 
30 v?«EVPC (0V) Jc^y^^-v?-rs o ^V^T > il 
R^r h^S L^rO V^b5 vtc:, My-K»WLm 
£rI£Mf!;jEEVCC (3. 3 V) WLm^^f^t 
(7)^il^(7Dr7— KiWL 1 -WLM^rgllE (0V) 
fdtS^-f £ 0 ^^8*. 3ltR!7-KitRwLm^a*5"r 
^ro^-=ey-fe/WCD»R««:^^^^^Cm i N , Cm,N+ 
1 iSH9©t^r!) ^WttJ-fei^rD^ttffiic^rSiJ 

[0 0 7 8] isfetc, NpSijt 6ri8«y-M6SL, ^J; 

40 ,lfiB«!7— K«WLmt»«tE (0 V) tC^lbTtf 

VCC (3. 3V) O^^, o— flJS:«jfi«E (ov) 
^5>(l/3) VCC (1. IV) iC^]»9^x.-5o ^tC, % 
^^mmn^$C*5V\Z.tL%t\?X, RflF, ^if y h 

VCC (3. 3 V) id, ±tfy h»MBLN+l^ie 
H^7^SAN+l|:i*)(l/3) VCC (1. 1 
V) {^K^-f-S. !S^tc, «F*Jt 7r38«y-M6SLSr 
5VC, »«17— K«WLmSr»»«E (0V) 1^, W 
50 LmJW^cD-r-<T£0^tR(D!7— KIRWL 1 — WLMSr 
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(2/3) VCC (2. 2V) t^K3£i-So 
[0 0 7 9] ( 1 f-?) 

#7-AiitR{f-S§*<f> C&0 VJ£3fc*>Ttf5w «9 x ± 

MB LN+ 1 &Z:ti^tL<D1:yxT 
>^CO/-KVN, VN+ 1 t«J9«bfc»ir, 
PC*«K«£VCC (3. 3 V) 
^l-i: 1 ?, "T-<-C(0^t^y hSMBLN, MB 10 
LN+l^yft-^«EVPC ((1/3) VCC 
(1. IV) ) ic^yf^-^tSo iliR^- 
MSL, i~-<T^!7— KiltRWL 1 -WLMMt 
JE (OV) {z&hTrf &r ^(CJ:?), S»#^»f^* 5 

[oo8o] &*5 X 5jeffi^-^os»#a^agpfl*. w 

L mKW*IR© !7 — KUW L 1 - W L Mil (2/3) V 
CC (2. 2V) tc:K5££;h,*a^ ^O/gm, m$L£ti 
fcMtfs' KRlcaftSCm,N , Cm,N+l 

^ey-tr/w-te, (i/3) vcc (i. iv) <n^4?s$— 20 

fc^— # iZi^^S 2 OlWlil^Itfc ^ , El 7 
(Dm 1 wHJfiJgffiO'r-^ Bt^ffl b(O0iJ t £ , 

[0081] *fc, m 7 <Dig 1 (nmMwm<Dm&, &x 

1 *MiSfc S ^ ^ y ir/W^ lt-j§^f- * Wtt^tti 

^i&^SrfTo-CfcJ:^ fc£x.tf, HI 7 <z>JRi (omMM 
m b*5 J:t^S*#5&^S:l7— FSWL 1 1 * 

fi^Lt, WL1, WL2-, WhUtm^r\^f— ?<D 

^^-:/[e]$c£, **ps (M-i) mzmm-tz^t 40 
5. 

[0 0 8 2] giott, 01 <o^y r wf Hfc:*^ 

T, ty^T^SAN, S AN+ 1 (O^ftM&lHlKia 

[0 0 8 3] 01 0O-fey^7^|C*JV^ttt, p^-y 
^/UMOS (E*T* PMOSfcV^^) h^v^^T 
PI, nft^MOS (WT, NMOSfcV^V^) h 
7^^TN1^3j;t;PMOS h7^^TP 2, 
NMOS h7>^**TN2(Cj;»3*j££;h,5ffitt^ 50 



<7?7y^IelK(L PMOSh7^^TP3, NMO 
Sb7^^TN3^ -tr>-;*>Y^—://Wf SE 

[0 0 8 4] tti?ti<D^\f y MI4»(c*H£L"C, HI 
0 i^-T <fc 5 47 3/ ^"Mir >y^T y^lrtt^ - £ (c J; 

4, HI 5, HI 7, i8©W-C*LfcJ:5K:, ^y-fc/i' 

[0 0 8 5] *«WO»R«fl:|Btt3S«*»jfii- 
[0 0 8 6] Bll (a) —0 11 (e) 14, BI3 <Dy* 

[0 0 8 7] Si*, 011 ( a ) Kl^-r <fc 5 fc. v- y ^ 
^»«±1(C, LOCOS*f»«t««2, ^jit^y- 
hBMfc«3£»!«U 4<y v-y 3^*fcttJKy 1M 

[0 0 8 8] Hll ( b ) tC^H"£ ^ll 

mo^^i-m*. it t pJimzx. -20 

b Z r T i O3 , BiSr 2 Ta 2 0 9 §) 
^^tCT, - 2 0 0 nmS«»St5, #Ct-> -hlS£ 

[00 8 9] Hill ( c ) (C^rf X 0 ^ 2 j| 

<D^^m^> fci:x.(i-x^s/^fe*t-"C, -2 0 0 

nmigMU RIEfe^(Cj;D, ^S^V 

[0 0 9 0] #;tc, mil (d) tc^-T^plc, CVD 

3^^^/H0a, 10 b, 10 c, lOd^rf 

^ y y v^BBiR 11a, 17— K« 1 1 b , '<y K7;V^ 
^Ajf 11c *WtJ&1rZ> 0 , 

[0 0 9 1] 1111 ( e ) tC^i" J; 9 C V 

DSta^IFMW (Si0 2 9&»J*Lfc« 



(11) 
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20 



So 



[0 0 9 2] 

SSi-^ft^F-ffilWc-tix-etL l fl<z>»««#* J; 
fi©»RS*^r y^v-^ J: 0 ftS * y ir/Mc*j- LT, 

112] Ml<D**r!)Ti"(mz&ftZ>y<* — 'yis'{T 
[B3] H2©/^-y hHlcfc^t, A- 

IB 7i ai^^ty r i^<m\c3o^x, ^-^com^ 
IB 8] Bio^y ti^bic^t, 7—9<om?* 

1891 B7(DSlc0^^^tiiLllffi^, *sjt;t* 

[Bill *«nic«t?63»R«fngfg£fl|(o^D^^ 

[Bi 2] SSRafr^^^i/^flDfc^^y s<*«M4, *3 



*ixfc^ir^'>^ttlB«:^-rB"C*>5 0 
IB 13] 1TR- 1 CAPffi-fcyU£#-r5»R«tHE 

[»f©K«] 

WL 1 -WLM «7— 

sl ... a^y-hn 

* pc ... T'y^^—i/m^ 

10 * S E ir>^^^-y/Wf-^- 
Cl, N— CM, N, CI, N+l-CM, N+ 1 ■•• 

^^ey-tr/u mmm»*+;<is*) 

STN, STN+1 ... IRhy^^ 

CTN, CTN+1 - -fDn—iSmiRhy* 

PCTN, PCTN+1 .» *7AlRh7^^ 

SAN, SAN + -1 ••• mf*T>7 

MBLN, MBLN+1 ••■ £t> Mfc 

SBLN, SBLN+1 BJlfs/H|' 

20 VPC - ^y^-^-^^JE 

VRN, VRN+1 - Jt««ffi 

VN, V.N+1 - ;—YW$L 

1 ••■ i/yayss 

2 ■•• LOCOS*^K 

3 - ^-MMMS 

4 ... y-^/KW^n+tt»Jlffl« 

5 — aKy v-y a vfcstMi^.y^ k^— 

30 7 - ttR*tt**'<^*J&|UR 

10a, 10b, 10c, lOd— $1|@7^ 
11a, lib, 11c- ^lJ§gT/l^~£.A 



1 2 

ihk 

40 13 
1 4 



f2JBBT/us = *A|BllT0>=i>'* 
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OV 
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■ov 



22V (2/3VCC) 

— ov 



ime] 
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[18 7 1 
it4 t5 t6 t7 



0PC 



2a 



v N 



77 



Vn 1 1 ; 



0SE 



SL 



WL(3*R) - 
0C 



* 3.3V (VCC) 



13V (VCC) 



OV 



- 3.3V (VCC) 



-3.3V (VCC) 



3.3V (VCC) 



3.3V (VCC) 
OV 

-5V 



-a3v(vcc> 



[0 8] 
t4 6 te t7 ta 



Mi 



^PC 
MBLw 
MBLn-m 

*S1 



WU„(: 
-OV 

1.65V (VCC) WUlfc 



a3V(vcc) 



•a3V(vco 

. UV0/3VCC) 
OV 



a3V(vco 

: UV(1/3VCC) 
- 3.3V (VCC) 



■ asv (vcc) 

. 1.1V0/3VCC) 
OV 



. a3v (vcc) 



• 33V (VCC) 



-Z2V<2/3VCC) 



(15) 



- 116 10 7 



II 1] 



(a) J 





VC+) 

9- 



6 

V(-) 
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